Calmodulin interacts with cyclic nucleotide phosphodiesterase and calcineurin by binding to a metal ion-independent hydrophobic region on these proteins.
Hydrophobic interaction chromatography is employed to determine if calmodulin might associate with its target enzymes such as cyclic nucleotide phosphodiesterase and calcineurin through its Ca2+-induced hydrophobic binding region. The majority of protein in a bovine brain extract that binds to a calmodulin-Sepharose affinity column also is observed to bind in a metal ion-independent manner to phenyl-Sepharose through hydrophobic interactions. Cyclic nucleotide phosphodiesterase activity that is bound to phenyl-Sepharose can be resolved into two activity peaks; one peak of activity is eluted with low ionic strength buffer, while the second peak eluted with an ethylene glycol gradient. Calcineurin bound tightly to the phenyl-Sepharose column and could only be eluted with 8 M urea. Increasing ethylene glycol concentrations in the reaction mixture selectively inhibited the ability of calmodulin to stimulate phosphodiesterase activity, suggesting that hydrophobic interaction is required for activation. Comparison of the proteins which are bound to and eluted from phenyl- and calmodulin-Sepharose affinity columns indicates that chromatography involving calmodulin-Sepharose resembles hydrophobic interaction chromatography with charged ligands. In this type of interaction, hydrophobic binding either is reinforced by electrostatic attractions or opposed by electrostatic repulsions to create a degree of specificity in the binding of calmodulin to certain proteins with accessible hydrophobic regions.